& Room, 2005) . The project has generated several studies that showed large discrepancies in alcohol use and alcohol-related harm by gender and country (Wilsnack, Wilsnack, Kristjanson, Vogeltanz-Holm, & Gmel, 2009) . Based on the GENACIS data, one Ugandan study investigated the relationship between social networks and alcohol consumption, finding frequency of social interaction associated with levels of alcohol use (Tumweisgye, Kasirye, & Nansubuga, 2009 ). The socio-economic characteristics of Uganda, and the problem of alcohol abuse and its determinants, are complex. A larger body of research on socio-economic determinants of different alcohol consumption patterns is needed in order to design broadly based, effective policies and interventions.
One characteristic of alcohol use is that consumption patterns vary over the lifespan (Filmore, 1987) . A body of research from high-income countries has shown, for example, that university students drink more alcohol than many other groups in a society (Borsari & Carey, 2006) . One explanation for this is that they usually are in the age group (18 to 25) when alcohol use peaks (Kuntsche, Rehm, & Gmel, 2004) . However, very little is known about age patterns and alcohol use in low-income countries (Karam, Kypri, & Salamoun, 2007) .
Alcohol use does not play a dominant role in Ugandan academic culture, as compared to higher education institutions in Europe, where alcohol is often consumed at official university functions. Students-or even the university itself-run oncampus bars, and alcohol use in dormitories is rarely regulated. In contrast, official university functions in Uganda are alcohol-free and there are no on-campus alcohol sales or alcoholic beverage services. In addition, the university dormitories have a zero tolerance alcohol policy; that is, no alcohol is allowed and consumption may lead to suspension of studies. Nevertheless, Ugandan university students continue to consume alcohol. Since the number of enrolled students is on the rise in Uganda and a greater proportion of Ugandan youth will attend higher education, universities are becoming an excellent arena for preventing alcohol-related harm among young adults, as already is the case in high-income countries (Larimer, Cronce, Lee, & Kilmer, 2004 -2005 .
A considerable body of research has studied the relationship between socio-economic determinants and alcohol use in a general population (Bloomfield, Grittner, Kramer, & Gmel, 2006; Mäkelä, 1999; Marmot, 1997; van Oers, Bongers, van de Goor, & Garretsen, 1999) , as well as in sub-groups such as university students (Caamono-Isorna, Corral, Parada, & Cadaveira, 2008; Crawford, 1995; Dantzer, Wardle, Fuller, Pampalone, & Steptoe, 2006) . These studies have found cultural background-specifically, faith and religious observance-to be of great importance (Bradby & Williams, 2006; Dotinga, van den Eijnden, Bosveld, & Garretsen, 2006) . Other socioeconomic determinants related to alcohol use have also been identified, such as education (Droomers, Schrijvers, Stronks, van de Mheen, & Mackenbach, 1999; Hemmingsson, Lundberg, Romelsjö, & Alfredsson, 1997) , vocation (Hemmingsson et al., 1997; Mandell, Eaton, Anthony, & Garrison 1992) , financial capacity (Brinkley, 1999; Crawford, 1995) and family structure (Hill et al., 2010; Ledoux, Miller, Choquet, & Plant, 2002) . In addition, research has indicated that the impact of alcohol-related harm increases with poverty (Commission on Social Determinants of Health, 2008) . Among university students, stress related to academic performance has been shown to have a significant impact on alcohol use (Andersson, 2009; Ham & Hope, 2003) . However, these findings have all come from settings in high-income countries.
In order to prevent alcohol disorders in Uganda, especially among its university students, the association between socio-economic determinants and alcohol use in this specific setting must be ascertained. The aim of this study is to investigate the hypothesis that the above mentioned socioeconomic determinants of alcohol use identified in high-income university student settings are also true of Uganda.
Method Population and setting
In 1989, Mbarara University of Science and Technology (MUST) became the second university in Uganda. The number of universities has since expanded, and by 2010 there were 29 institutions of higher education (5 public and 24 private). As a result, a far greater proportion of Ugandan youth are currently enrolled at universities throughout the country than in the past.
A first-year MUST student will generally live in an on-campus dormitory (known locally as hostels). Such students normally stay on campus for one or two academic years, after which they move to privately run hostels off campus. However, students on full government scholarships will stay on campus for the length of their studies. Most university students have attended boarding schools, but for most, this is the first time they live unsupervised.
We analyzed a cross-sectional data sample based on a single questionnaire administered twice, five years apart (2005 and 2010) . In both instances, all currently enrolled undergraduates present in class were surveyed. In 2005, our sample was drawn from the three faculties MUST had at the time: Medicine, Science and Development Studies. There were then 1,220 undergraduate students enrolled. In 2010, MUST had expanded to five faculties through the addition of Computer Sciences and Tropical Forest Conservation. The number of enrolled undergraduates in 2010 had increased to almost 2,600 students.
The data were collected by means of an 11-page self-administered instrument consisting of 132 questions. The questionnaire was based on validated instruments used in other studies and on the outcome of focus group discussions initiated to generate survey questions. The questionnaire was pre-tested by 10 students in 2005.
In both 2005 and 2010, the survey took place in lecture halls, with a member of the research team present. Prior to the distribution, students were orally informed about the purpose of the questionnaire and were given instructions on how to fill it out. Written informed consent was obtained for each participant. In 2005, 980 students responded to the questionnaire (response rate 80%) while in 2010, 1,954 students completed the survey (response rate 75%). The combined sample response rate was, therefore, 76.8%. The Institutional Ethics Review Committee at MUST approved the questionnaire and study design.
Study measures
In this study, we have applied two outcome variables: alcohol use and heavy episodic drinking (HED) on a monthly basis.
Alcohol use was determined by a graduated quantity/frequency measure (Midanik, 1994) . Alcohol users were categorized as those students who had consumed alcohol in the last 12 months prior to the survey.
Monthly HED was based on the question "How often do you drink six glasses of wine, beer or whiskey or more on the same occasion?" The five response alternatives were (1) Daily, or almost daily, (2) Every week, (3) Every month, (4) Less than once a month and (5) Never. Those respondents who answered with alternatives 1 through 3 were categorized as engaging in monthly HED.
We also applied a number of independent variables in the analyses:
Age was applied as a dichotomized variable: those 22 years or under, and those 23 years or over. The cut-off was based on the median age in the sample (22 years).
Faith was based on the question "What was the main religion in the family where you grew up?" Seven alternative answers were provided: (1) Protestant, (2) Catholic, (3) Muslim, (4) Pentecostal, (5) Seventh Day Adventist, (6) Orthodox and (7) Other. Categories 4 and 5 were combined as "Other Protestants," because these two faiths strongly advocate abstinence from alcohol. Categories 6 and 7 were combined into "Other," because Orthodox students were very few in number (0.8% in 2005; 0.6% in 2010).
The variable Religion did not play a big role while growing up was based on the question "What role did religion play in your family when you grew up?" The answer alternatives were (1) Religion played a big role, (2) Religion was relatively important, (3) Religion was not so important, and (4) Religion was not important at all. We then recoded the variable by dichotomizing the students. Those responding with answer alternative 1 were coded into one category (indicating an upbringing in which religion played an important role) and those responding with alternatives 2 to 4 into the other.
Growing up in an urban area sought to determine whether students grew up in an urban, semi-urban or rural setting. The variable was dichotomized by combining urban and semi-urban into one category.
Head of household had secondary education or higher was based on a closed question about the level of education the head of household had. Those students who answered that the level was equivalent to or higher than a secondary school education were coded into this category.
Whom did you grow up with derived from the question "Which adults did you live with most of the time when you grew up?" The answer alternatives were (1) My mother, (2) My father, (3) My mother and my father, and (4) Other. The answers were dichotomized, with those answering by alternative 3 coded into one category and those responding with the other three alternatives coded into another.
Attended boarding school for 3 or more years was a variable based on the question "Did you go to boarding school?" The answer alternatives were (1) Yes, 1 to 3 years, (2) Yes, more than 3 years, and (3) No, I did not go to boarding school. The answers were dichotomized by coding answer alternative 2 into one category and answer alternatives 1 and 3 into the other.
Statistical methods
Chi-square tests and logistic regression modeling were performed using PASW (SPSS) 18. We performed logistic regression bivariate analyses and multivariate analyses to assess adjusted associations between the independent and dependent variables. Confidence intervals were calculated on the 95% level to estimate statistical significance.
Results
About 50% of the male and 35% of the female students at MUST used alcohol (see Table 1 ). Among them, 34% of the males and 23% of the females engaged in HED on a monthly basis. A greater proportion of the male students who used alcohol were in the higher age category, compared to the female students. The variables "religion played a big role while growing up," "growing up in an urban area," "head of household had secondary education or higher" and "attended boarding school for 3 or more years" were all more common among female students. Table 1 Descriptive results and chi-square test of distribution across men and women of the different dependent and independent variables included in the study * 0.000*** Socio-economic determinants for alcohol consumption and heavy episodic drinking
The distribution of variables was not identical in the samples gathered in 2005 vs. 2010 (see Table 2 ). The proportion of students engaging in HED on a monthly basis was lower in 2010. However, the proportion of female students engaging in monthly HED was greater in 2010. In 2010 the proportion of students coming from homes where religion was important, of those who lived in urban areas, and of those who came from homes where the head of the household had achieved a secondary school degree, was higher than in 2005. In the bivariate logistic regression, where each independent variable was analyzed separately against the two outcome variables, all independent variables-apart from growing up in an urban area, survey year and age-was statistically associated with either alcohol use or having engaged in monthly HED (Table 3) .
Table 3
Results of bivariate logistic regression analyses with 95% confidence intervals (CI) of the association between the independent variables and consuming alcohol in past 12 months and having experienced monthly heavy episodic drinking (HED), for men and women respectively Table 4 Results of multivariate logistic regression analyses of consuming alcohol in past 12 months and having experienced monthly heavy episodic drinking (HED), and the association with independent variables for men and women respectively
In the multivariate logistic regression (Table 4) , the socio-economic determinants that appeared to be statistically significantly associated with alcohol use among male students were being of the Catholic faith, growing up in a family where religion did not play a big role, having a head of household who had graduated from secondary school, having attended a boarding school for at least three years, and being a student of development studies, computer science or science. On the other hand, belonging to a non-Anglican Protestant faith or being a Muslim was negatively associated with alcohol use.
Among the female students, the independent variables significantly associated with alcohol use were being Catholic, growing up in a family where religion did not play a big role, and having a head of household who had graduated from secondary school. In addition, being a Muslim had a negative association with alcohol use.
For monthly HED the pattern was somewhat different. Among the male students using alcohol, being Muslim and being a student in the Faculty of Development Studies were both significantly associated with HED. Growing up in an urban setting and being raised in a home where religion was not important both also tended to be associated with monthly HED, although not to a statistically significant degree. Among the female students, having a faith classified as "Other," having a head of household who had graduated from secondary school, not having grown up with both one's mother and father, and studying in either the Faculty of Development Studies or in the Faculty of Science were all strongly associated with monthly HED. Being Catholic also showed a tendency to be negatively associated with HED, though the association was not statistically significant.
Discussion
The results showed different patterns for men and women regarding the socio-economic determinants associated with alcohol use and monthly HED. This finding underlines the need to adapt gender-specific alcohol prevention strategies.
Our analyses of Ugandan university students were based mainly on risk factors identified in the research from high-income countries, cited above. Our results indicated that these risk factors are also present among Ugandan students, although there are differences. There may be varying explanations for this. First, alcohol consumption patterns in Uganda do not resemble those of Europe and North America (Kullgren, Alibusa, & Birabwa-Oketcho, 2009; Wilsnack et al., 2009 ). Second, socioeconomic status patterns differ considerably between sub-Saharan Africa and high-income countries (Commission on Social Determinants of Health, 2008) . Third, alcohol use is largely a cultural phenomenon. Thus, the diverse cultural setting of Uganda, as illustrated by this study, results in variable alcohol use. These factors suggest that in a low-income sub-Saharan country, alternative epidemiological models than those applied in highincome regions are needed to interpret the socioeconomic determinants of alcohol use.
Our study highlights the need to develop those epidemiological models. But to do so successfully, the general alcohol consumption patterns of sub-Saharan Africa, and those of university students in particular, need to be better understood. Other studies have found that Uganda's per capita alcohol consumption is on a par with the European region (WHO, 2000) . However, such findings are not supported by our data, since university populations-at least in affluent societies such as the United States-typically consume more alcohol than the general population (SAMHSA/OAS, 2003) . This indicates a two fold epidemiological challenge for sub-Saharan Africa: in order to map the relationship between socio-economic determinants and different health outcomes, more knowledge is needed of how these mechanisms function in that context. Another challenge is to accurately describe the lifestyles, such as patterns of alcohol use, associated with different health outcomes.
Our analyses showed that students from a more affluent and less traditional background-that is, those who were brought up in a relatively secular environment by well-educated parents-were more likely to use alcohol, which matches findings from higher-income settings (Dantzer et al., 2006; Silva, Malbergier, Stempliuk, & de Andrade, 2006) . In this study, however, this background was not, among the men, associated with engaging in monthly HED, as has been the case in studies from high-income settings (Dantzer et al., 2006; Humensky, 2010) . Among the women, the results partially agree with the findings from affluent societies. We suggest that this could be a result of female alcohol use, and in particular heavy use, being less accepted in a traditional Ugandan setting. These findings might logically seem to suggest that Ugandan social policy should counteract economic growth. However, economic growth is one of the leading success factors for improving health in lowand middle-income countries (Skolnik, 2008) . Therefore, we would suggest rather that Uganda develop a national alcohol policy with regulations and measures that more effectively respond to the current situation.
Another finding in our study was the large differences in alcohol use and monthly HED between faculties. Why students within some faculties are more prone to drink alcohol is something we could not determine, although we hypothesize that students in the Faculty of Medicine are less likely to abuse alcohol due to their interest in health issues. Thus, one might propose that studying medicine has a protective effect, rather than being a risk factor for using alcohol. However, an alternative interpretation might be that in the Faculty of Medicine it is not socially desirable to use alcohol. This could imply that our results may be affected by under-reporting.
There is a lack of research into the socio-economic conditions in the region, and into the relationship between these conditions, including alcohol use, and different health outcomes. We believe that our survey allowed us to encompass a larger number of socioeconomic perspectives relevant to the Ugandan setting than would have been possible if we had used a European or North American questionnaire. The survey included several items that students in focus group interviews raised as important in this particular case. Thus, the instrument we used was tied to the specific setting. The potential disadvantage of this procedure was that some questions had not previously been validated in a low-income setting.
The study design was cross-sectional, leaving causal directions open, though it appears more plausible that socio-economic determinants influence alcohol use than vice-versa, especially among a relatively young population. According to our calculations of statistical power, the sample size was adequate for the main analyses.
We believe that selection bias was a minor problem in our study because of the relatively high response rate (76.8%). It might be argued that there was a risk for dependent misclassification since the groups with strict moral rules, that is, those in which religion played a big role, might have systematically underestimated alcohol use due to the social undesirability of such behavior. In principle, this could have led to an exaggeration of certain associations. However, since the link between faith and alcohol use as compared with monthly HED was inconsistent, we do not believe misclassification could have had a major influence on our results.
The finding that Muslim males were at significant risk of engaging in monthly HED should not be exaggerated. The number of students in this category was very small, making it difficult to assume that so few individuals were representative of the overall Muslim student population in Uganda.
The instrument that measured HED used as its inclusion criteria 6+ drinks per occasion, for both males and females. Normally it is recommended to use a gender-specific measurement, such as 5+ drinks for men and 4+ drinks for women (Wechsler & Nelson, 2001 ). This means that odds ratios for monthly HED, which in our analyses were insignificant, might have been significant if lower thresholds had been applied. The main implication of this is that we may have missed defining risk factors that another study design might have identified.
In Uganda, about 10% of an age cohort continues on to tertiary education, and the children of the most affluent families are clearly the ones most likely to do so. Therefore, we believe that it is difficult to apply the findings of this study to the same age cohorts of the general population of Uganda. Nevertheless, since MUST is a good representative of a university community outside the capital region, we believe the present study is highly representative for this type of setting.
Conclusions
Alcohol consumption and monthly HED among students in Uganda are associated with socioeconomic background factors, but with different patterns for young men and women. These findings indicate that previous conclusions, from highincome countries, on the association between a more affluent socio-economic background and alcohol use, are also valid in a low-income setting such as Uganda. However, this association was not found among male Ugandan students in relation to monthly HED. This finding has implications for policy formulation as well as for university policies on student conduct. Policy-makers would benefit from involving young people, to better understand how to formulate feasible policy goals that would increase their ability to choose relevant implementation strategies for the target group.
